Rapid activation of FAK/mTOR/p70S6K/PAK1-signaling controls the early testosterone-induced actin reorganization in colon cancer cells.
Actin cytoskeleton reorganization initiated by testosterone conjugates through activation of membrane androgen receptors (mAR) has recently been reported in colon tumor cells. This mAR-induced actin reorganization was recognized as a critical initial event, controlling apoptosis and inhibiting cell migration. The present study addressed the molecular signaling regulating the rapid actin remodeling initiated upon testosterone-induced mAR activation in Caco2 colon tumor cells. We report early phosphorylation of the Focal Adhesion Kinase (FAK), followed by substantial early phosphorylation of mammalian target of rapamycin (mTOR), S6 kinase (p70S6K) and the actin regulating p21-activated kinase (PAK1). Pharmacological inhibition of FAK-sensitive phosphatidylinositide-3-kinase (PI-3K), a known element of mAR-signaling, fully abrogated the testosterone-induced actin reorganization and the activation of mTOR, p70S6K and PAK1. Similarly, inhibition of mTOR blocked p70S6K and PAK1 phosphorylation and actin remodeling. Pretreatment of the cells with the intracellular androgen receptor (iAR) antagonist flutamide or silencing iAR through siRNA did not influence mTOR phosphorylation and actin reorganization, indicating specific mAR-induced testosterone effects that are independent of iAR signaling. In conclusion, we demonstrate for the first time a new mAR-governed pathway involving FAK/PI-3K and mTOR/p70S6K/PAK1-cascade that regulates early actin reorganization in colon cancer cells.